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1 . With regard to the language, this report is based on: 

[X~| The international application in the language in which it was filed 

( — 1 A translation of the international application into > which is the language of a 
1 — 1 translation furnished for the purposes of: 

| international search (under Rules 12.3(a) and 23.1 (b)) 

| | publication of the international application (under Rule 12.4(a)) 

| [ international preliminary examination (Rules 55.2(a) and/or 55.3(a)) 

2. With regard to the elements of the international application, this report is based on (replacement sheets which have been 
furnished to the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally 
filed" and are not annexed to this report): 

| | the international application as originally filed/furnished 

|Xj the description: 

pages 1-19 as originally filed/furnished 
^ pages* received by this Authority on with the letter of 

pages* received by this Authority on with the letter of 

X the claims: 

pages as originally filed/furnished 

pages* as amended (together with any statement) under Article 19 

pages* 20-24 received by this Authority on 14 October 2005 with the letter of the same 
pages* received by this Authority on with the letter of 

X the drawings: 

pages as originally filed/furnished 

pages* received by this Authority on with the letter of 

pages* received by this Authority on with the letter of 

[ [ a sequence listing and/or any related table(s) - see Supplemental Box Relating to Sequence Listing. 

3 . [ ^ The amendments have resulted in the cancellation of: 

[ | the description, pages 

^ EZI * e cla ^ ms ' Nos - 

| [ the drawings, sheets/figs 

P^j the sequence listing (specify): 

| [ any table(s) related to the sequence listing (specify): 

4. 1 ~] This report has been established as if (some of) the amendments annexed to this report and listed below had not been 

1 — A ma de, since they have been considered to go beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 
70.2(c)). 

|~~] the description, pages 

[~[ the claims, Nos. 

[ | the drawings, sheets/figs 

[ | the sequence listing (specify): 

[ | any table(s) related to the sequence listing (specify): 

* If item 4 applies, some or all of those sheets may be marked "superseded. " 
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IJox No. V ' Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 




1 . Statement 






Novelty (N) Claims 1-28 


YES 




Claims 


NO 




Inventive step (IS) Claims 1-28 


YES 




Claims 


JNO 




TnHntitrial annlirahilitv fTA^ f^laim*: 1-28 


YES 




Claims 


NO 




2. Citations and explanations (Rule 70.7) 






D1:US 6348148 




i 


| D2: US 6139750 






Claim 1 and 1 1 each define an in-situ desalination device for a borehole using reverse osmosis membranes with a 
sealing device in the borehole. The concentrate is delivered to the other side of the borehole separated by the 
sealing device from the reverse osmosis apparatus. Dl and D2 each disclose a desalination apparatus but do not 
disclose these features. 




Therefore, claims 1-28 are novel and inventive over each of Dl and D2. 






All claims are industrially applicable. 




A 


> 
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Claims 



1 . An in situ desalination apparatus adapted in use to be used located in a 
borehole containing groundwater from a subterranean aquifer, the desalination 

5 apparatus comprising: 

a sealing means for separating the borehole into upper and lower 

portions; 

a reverse osmosis unit comprising a reverse osmosis medium; 

an inlet for the reverse osmosis unit located on one side of the reverse 
10 osmosis medium, in use the inlet to be located below the upper surface of the 
groundwater and in the upper portion of the borehole with respect to the sealing 
means; 

a concentrate outlet for the reverse osmosis unit opening to the same side 
of said reverse osmosis medium as the inlet, for delivering concentrate to the lower 
1 5 portion of the borehole with respect to the sealing means; 

a permeate outlet on the other side of the reverse osmosis medium from 
said inlet; 

a delivery line in fluid communication with the permeate outlet in use 
extending from the body of water; and 
20 a pump for delivering groundwater to the inlet. 

2. A desalination apparatus according to claim 2 wherein the sealing means 
is adapted to allow the apparatus to be removably inserted into a borehole casing. 

25 3. A desalination apparatus according to claim 2 wherein the sealing means 

is expandable from a state receivable within the casing to an expanded state 
sealed against the casing. 

4. A desalination apparatus according to claim 2 or claim 3 wherein the 
30 sealing means comprises an inflatable packer which can be selectively inflated to 

seal against the casing. 

5. A desalination apparatus according to any one of claims 2 to 4 wherein 
the casing comprises a wall at least a portion of which is screened allowing water to 

35 flow therethrough. 



Amended Sheet 

jp^j£g^|rpcie$\756519 claims Written Opinion 6 Oct05.doc 



PCT/AU2005/000052 
Received 14 October 2005 



21 

6. A desalination apparatus according to claim 5 wherein the sealing means 
seals against the casing to separate the borehole into an upper part wherein the 
casing comprises a screened wall portion for admitting water from the aquifer and a 
lower part wherein the casing comprises a screened wall portion to allow the saline 

5 concentrate to dissipate within the aquifer. 

7. A desalination apparatus according to claim 6 wherein the casing 
comprises two screened portions axially spaced along the length of the casing. 

10 8. An in situ desalination apparatus as claimed in any one of the previous 

claims wherein the permeate outlet is associated with a pumping means adapted to 
extract permeate passing through the reverse osmosis medium. 

9. An in situ desalination apparatus as claimed in any one of the previous 
1 5 claims wherein the permeate outlet is vented to the atmosphere. 

10. An in situ desalination apparatus as claimed at any one of the preceding 
claims wherein the pump is a common pump connected to the inlet and the 
permeate outlet through a set of valves whereby said common pump is able to 

20 introduce said water into the inlet and deliver permeate from the permeate outlet 
through a controlled activation of the valves. 



11. An in situ desalination apparatus comprising 

a length of tubular borehole casing adapted in use to be located in a 
25 borehole the casing comprising at least a portion of screened wall for allowing the 
passage of water through the casing; 

a sealing means for sealing against the borehole casing and dividing the 
borehole within the casing into an upper portion and a lower portion, the sealing 
means and borehole casing cooperating to allow flow of ground water through a 
30 screened portion into at least the upper portion; 

a reverse osmosis unit supported within the bore hole by the sealing 
means the reverse osmosis unit having a reverse osmosis medium; 

an inlet for the reverse osmosis unit providing communication between the 
upper portion of the interior of the casing and one side of the reverse osmosis 
35 medium; 
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a concentrate outlet for the reverse osmosis unit providing communication 
between the one side of the reverse osmosis medium and the lower portion of the 
borehole; 

a permeate outlet for the reverse osmosis unit opening on the other side 
5 of the reverse osmosis medium; 

a delivery line in communication with the fluid outlet line extending from 

the body of water; and 

a pump for delivering water under pressure from the upper portion of the 
interior of the casing to the inlet, whereby the pressure differential created across 
1 0 the reverse osmosis medium facilitates reverse osmosis. 

12. An in situ desalination apparatus according to claim 11 wherein the 
tubular borehole casing includes a portion of screened wall in the upper portion of 
the casing with respect to the sealing means and a screened portion in the lower 

1 5 part with respect to the seating means. 

13. An in situ desalination apparatus according to claim 11 wherein the 
screened wall is continuous. 

20 14. An in situ desalination apparatus according to claim 11 wherein there are 
at least two portions of screened wall at axially spaced locations along the length of 
the casing. 

15. An in situ desalination apparatus according to claim 11 further comprising 
25 a groundwater delivery pump for providing a flow of groundwater through a 

screened portion into an upper portion of the borehole in the casing. 

16. A desalination apparatus according to claim 11 wherein the sealing 
means is expandable from a state receivable within the casing to an expanded 

30 state sealed against of the casing. 

17. An in situ desalination apparatus as claimed at claim 11 wherein the 
permeate outlet is associated with a pumping means adapted to extract permeate 
passing through the reverse osmosis medium. 

35 
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18. An in situ desalination apparatus as claimed at claim 17 wherein the 
permeate outlet is vented to the atmosphere. 

19. An in situ desalination apparatus as claimed at any one of claims 1 1 to 18 
5 wherein the concentrate outlet is controlled to maintain pressure of predetermined 

magnitude sufficient for reverse osmosis. 

20. An in situ desalination apparatus as claimed at any one of claims 1 1 to 19 
wherein the sealing means comprises an inflatable packer which can be selectively 

1 0 inflated to provide the sealing against the casing. 

21 . An in situ desalination apparatus as claimed at any one of claims 1 1 to 20 
wherein the concentrate outlet is controlled by an exhaust valve which is closed 
upon the pressure at the one side of the reverse, osmosis medium falling below a 
pressure of determined magnitude which is at least equal to the desired operating 
pressure of the reverse osmosis unit. 

22. An in situ desalination apparatus as claimed at any one of the previous 
claims wherein the reverse osmosis medium, pump and sealing means together 

20 comprise a unit which is removable from the casing. 

23. An in situ desalination apparatus as claimed at claims 11 to 22 wherein 
the screened portion comprises two screened portions at axially spaced locations 
along the length of the casing and the sealing means in use engages the inner face 
of the casing between the two screened portions such that the upper portion 
communicates with the upper most screen and is sealed from the lower screen. 

24. An in situ desalination apparatus according to claim 11 comprising a 
borehole in an aquifer comprising a water table, a borehole casing lining the 

30 borehole, an assembly comprising the reverse osmosis unit, the pump and the 
sealing means adapted to be removably inserted in the borehole casing and 
retained therein by radial expansion of the sealing means; 

25. A method of desalination of groundwater in an aquifer disposed below a 
35 ground surface comprising: 

providing a borehole in the ground surface extending into the aquifer; 
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providing a reverse osmosis unit according to any one of claims 11 to 24 
and locating the reverse osmosis unit in a borehole such at (a) sealing means 
separates water within the borehole casing into upper and lower portions; (b) the 
inlet is located below the upper surface of the body of groundwater and in the upper 
portion with respect to the sealing means; and (c) the concentrate outlet for the 
reverse osmosis unit opens to the lower portion of the borehole with respect to the 
sealing means; 

pumping ground water from the upper portion of the borehole; 

providing a permeate outlet for delivering permeate to the ground surface; 

collecting permeate at the ground surface; and 

delivering concentrate to the concentrate outlet in the lower portion of the 
borehole so that the concentrate descends through the aquifer. 

26. A method according to claim 25 wherein the concentrate is retained below 
the water surface and is allowed to descend through the aquifer from the 
concentrate outlet. 

27. A method according to claim 26 wherein the desalination is conducted 
under ambient conditions within the borehole. 

28. A method according to claim 28 wherein the concentrate is isolated from 
sunlight and air from the surface. 
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